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PCT/EP97/0535S 

OP E ^ s ^ ch ^CH ING o PT1CAL SIGNALS AND A THERMO- 

of , he switch, with a tempera^d! T '° * °" e Port 
-o ou*u, pons. 6 d ' fference -Posed between a, teas , 

10 Such a method is known from N. KM et at ■„ ,« 

realised by low cost polymer w au »„ -J 9ib " ° ptical swi «=" 

,** NO. „ (1 ^^S^"***^. 
thermo-optical switch is d^nk^, th ' S docu ™ent a 

15 *» — for heating me ^ Z ^cl *"° ° U,PU ' ^ « 
the input ports to one of the „,*, . 9 * S ' 9 " al from °"e of 

wavers. P °* * * — «■» heating of 

In addition to this 2x2 <?u/it,>h *k 

- -o-optica, sw JLTJzzir. z:r -Y b ~> 

switched from the input port to on» 9 m0de " si " nal » 

of me OWput porte , > J;-- «*- Ports by hea Bng onl y one 

and consequently a difference in ndl c Z r ,emPBra,Ure 
Ports. ,n the most common sw„cheT.h e s T"' ^ "» ° UtpU ' 
25 waveguide which has the rjea d l ^ ,hr ° U9h the 

Po'ymehc digita, the^o-op Jswll HI , re,raC,i ° a ~" «* 

actua! pra ct,ce. an electrode serving as a 
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™™« » — «.—»—"■ -** * "* 

described as "remanent induced junction asymmetry. 

• m , n0 n f a 1x2 ("Y-branched") 
To iiiustrate this phenomenon ^^J^l^., 
10 polymeric digits, themro-opfcal swrteh such as ,s d P ^ 

Figu re i This switch ^ ^ * > ~ — 



ports 3, 4. 



15 



20 



♦ nort 2 is sent to the left-hand output port 3. In that 
A signal Output port 4 is heated. At an iso.a.on 

case electrode 5 of r g ^ ^ respec0ve 

( , e .. the difference ,n power o *e ^ n ^ ^ ^ ^ 

outpu , ports of the swrtch) of 2O0 dB. ^ ^ 

rigM -hand ^l^^^^ 5 of the Hght-hand 
port 3 (10 log (99/D - *>• return to the groun d 

oul pu. port 4 is no .onger dn en, the sw,toh ^ ^ 

sta ,e. in this state the sw,tch functus a , p. ^ 
signal S2 equally (50%(50%; isolahon 0 dB) betwe 



25 ports 3, 4. 
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rr r- — - - — : r = 

of time), reverting instead to an asymmetnc 
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S2 signal is stili guided to in ♦»>• 

^en electrode 5 of h J * b ' aS ** " S ~* state. Even 
aforementioned vofiage and ~T, ^ ^ 3 * **« a, the 
5 «*« Ports, «. asymme" ~ "* "«*-" - 

*~ po SSibte , 0 jl v ;t ;r;r::r w enou9h - - • * - 

«> s Wi , ch (which „ subjert ,; pra b ; ra 7 " q ; res -«-**» ot , he 

— Moreover, ZZ^T 
-he asymmetry may be subject to resonaT " ^ """ 
-* - switch w„ be rendered ~ ~ « -* reaot, a level a, 

-undancy. where the J^^^T -* « • and 

same opuoa. fibre, except when ml" ' 3 Si9na ' '° »»'«- «- 
2q - , such a case the ^^"^7 " ^ '° ^ 
20 second, undamaged fibre If Dr „„ S ' 9nal 9uided '° a 

cannot be guaranteed. ,he JL reduT" ^ aPPfca «°" 
-rds. the va ( ue of sucb a £1 7 SyS ' em * P ° W, ~- * «*- 

»>e switch. yS,em ,S 9rea '^ indent on the reliabi.ny of 

25 ln v 'ew of the above there i« „„ w . 

switches in which the , „ c e a 7 " ^*-»«- 

*~ no, occur or occurs onl o a ITT^ ~<V 
"as for its object to satisty J s Z Z T ^ 
described in the opening par^X^, "* "*"" * ,he ™"°« 

and ,s subsequently reduced to a 
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th at being the minimum temperature 

x than AT«in, With Almin oemy 

difference of less than Ai ml „, 
difference required for switching. 

««t induced junction asymmetry of 
lt was found that « ^'IZX^ZL. In gene,., . hofds 
«W<** ,s r,nKed ^ » ^ (which 

th a,,hisasymn^wi.Hnc,easetos ^ djfference) is , owe , 
„ converted into hea, and resu«s ma t-rp^ ^ 

Preferably, the power . reduce ^ ^ differe[>ce 

Terence between the output port 

which is at least 10%, or even at least 20 A. 

the reduction of the heat 
Besides reduce the I ermal lo ad on the switch 

power supply to a value wh,ch produces a te P 

th an ^ without any substant, a, * n 9 » ^ ^ ^ ^ 
.isolation) may be deemed «""■**■ exhibil hysteresis, which 

20 swnches ( m p— those ^ > ^ ^ output 

means that the temperature d,fferencew _ ^ _ ^ 

port s to increase the isolation PeW.ee .two ou, P ^ ^ ^ 

-e On brfe, * -^^1 - isolation drops below said 
than the temperature d.fference 
25 V aiue (and at which the switching is cancel). 

♦ th* ouestion of whether switching has 
„ shou ,d be noted that the answer to the ^ „ ^ use 

Oeen completed or not is dependent th ^ ^ ^ , „ 

of a switch. If the specif.cat.ons of a pa*ou ^ 
30 dB minimally, this means that, in the case of a 1 



25 



0 
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* .he -on" state. ' hr0U9h "» OUtpot earned as being in 

Si t a ::r r; r;~ - - - - 

switch n,eets the sr^'-'rr. °"' '"^ «« »e 

Present 

« « state. Hence , he ZIZZ^^^ « - 
the switch or its application Fnr , ♦ V s P ecJ ^ations of 

~ — » - Urte h TV 8 ^ W '" ^ 
at least 16 dB, preferably at least 25 dB. ' ati ° n iS 

alsc me cladding, consist of an waveguides, but usually 

> allow an Isolation in the J££ 2 " to - «**- which 

-en of greater than 25 dB ^ '"^ ,ha " « «* or 

As was described above in th 0 „ 

(•entperature, difference is\ mp se dTr T*" * inVen "° n 3 
I- - which differenceTsul ^ " ^ ^ «* 

«erence is reduced as so nl T^""" ^ *- 
Queslion should a, leas be I SWi,Chin9 ' ^ < he *» - 
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6 



. redu ced, ,n many ^"J^ZZZ 
^y^^^XZ case of ^— > 

after 10 seconds. 

, .„ . lhe . build-up of remanent induced junction 
For that matte, it holds that the bu,ld up ot*. 

^ — - "?!Z£ZL — the entire 
swrt ch is higher, in one embodrmen, ac^g ^ ^ 
, sw*ch is Kept at a temperature above 40 ^ p e V ^ ^ 
end the switch may be equtpped. e.g., win 
and an insulating material. 

• H of time after which the temperature difference can be 
To reduce the penod of ..me after acoording to the 

5 re ouced and also reinforce the effect of ^ dBference at tne 

— ~r^r e : rpTor ^ — - 

outsel of more ban »A ^ ^ (o 

ir:::: 0*™ * - - — 

20 and/or irregular switching). 

^ m agn»ude of ^ is made up at least ^^J^Z 
need ed to hdng a sw«ch ^ 'J^Z-* — 

(isolation 0 OB) to the sw„ched st*e an ^ ^ 

- aifference needed to^v — thep^ ^ ^ 

possible for AT„«, to vary in time in one and the same 
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It should be noted that it is not possible to select just anv hioh • , 
Power to the switch. At a ce rta in high power> su TjZZZ 
w I come to play an increasing, important role . For ^ 1 J ~ 
the p wer used is not such as wi„ create a temperature difference J^Mhe 
output ports of the switch of 400% greater than AT • 

mm* 

the ™, h< * acoo(ding to ^ invenBon is am schemawM ^ 

2 In he polyene digital them^ptica, u2 swlteh a J ^ 

gna. S2 ,s presen.ee. and electrode 5 of ,he rfcht-hand output 0 7< te 
energised with a voltage of, say 4 V As a » 

A is supplied to e te o,ro y d e , C^TL^^' 
d,fferenoe between the output ports 3 and 4 equa. to AT ,empera,ure 

rniiv 

A*er 2 ms 99 . 91% of tne powe , „ ^ ^ fe 

~ parahveiy coo, .eft-hanc, output port 3 (the isoiation thus is jU s, abo!e 

of a ' PreSC * ed iSOteWOn « ^ 30 dB " fe ~« P— - sS 

of a swrfched state-,. Ordinaniy speaking. supplied power A 

zrr 9e : over ,ime ,o - — £ - 
: : : ;nv fter 4 seconds ,o 25 * «— - — - 

above 30 B • X POWSr A> ' Wh6reaS «* J« 



irr t 1,5 x power a> in R9ure 2 fe - of .he 

above-desenbed temperature difference peak. Because of this peak he 
25 voltage can be reduced to B alreartv 

l . „ already after ° ne second without fhe isolation 

be,ng adversely affected even in the longer term. 

An additional advantage of the me ,hod according to the invention is tha, i, 
can also ba entpioyed with TO switches which are aiready in use Z 1 
- cases the advantages of the invention, in particular the UTi ^ 
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switch, are still oblainabte by simply replacing or adjusting the drive of the 
means for heating the output ports. 

" completeness' saKe it should be noted that there is a ma,or 
belW een inherent junction asymmeby and induced junctton asymmetry. 

.nheren, asymmetry concerns asymmetry resulUng from the switches 
^eL and geometry. For instance, in a 1x2 TO sw*ch cons,st,n a of a 

1 eg "e running in a straight iine and a branch (in contradistincUon o 

2 "V-branched- switches where, in a sense, there are two branches, an 
Nation of 6 dB can be measured withou, any of the electrodes be,n 9 on. 

lnd uced asymmetry concerns asymmetry resulting from the the^ca. 
!L brought about by the supply of heat and the .mpos.hon of a 
Xr Lce befween the branches or output pods. Needless o 
ZZl two types of asymmetry can be presen, in a switch simultaneous*. 

H. is the invention restricted ,o one pedicular type of TO switch; rathe, it 
rises NxM <N and M both are integers) and 1xN switches. In pnnctple. 

;r:r": gito « — ^ as «. ■« - 

, switches" or BeamBox™ ex A*zo Nobel, and matrices compns,ng 1x2 
Lhe, Suitabie (polymeric, switches are disclo^d, 

. * 0^900965 2 95201460.3, 95201762.2, ana 

patent applications 952009b&.A 

95201761.4. 

, 5 „ should be noted that Japanese patent appieation 59 148031 discloses an 
oTZ swKch which is operated using a temperature-gradient generaUng 
ZZ and a voitage source for supping a voltage larger than ,he s, a V 
1 stale voltage at (he time only of ON rise. Subseguen »du*» o, (he 
voKage to a value below the steady ON state voltage * no, drsclosed. 
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9 



15 



«» AT m , and the djff " Creased to a value greater than or 

"-an AT mjn , wNh Z t~ ,V '° 3 ° f 

— s^,,;c; ~rr ,ure 

' IB, preferably at leasl 25 dB. W ° n is at leas » 16 

I— 20% greater lhan AT *«»»— - the outse, is a, 

Polymeric switches are 

— "as an feo ,a«on w^Tg^I * *" 
*— man 25 CB. (he teases In ^11 " * 

'-----s^.jjrcra:!:^ 
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Claims 

i minimum deference reared .or 

10 switching. 

. • 1 characterised in that at AT min the 
2 A method according to cla,m 1 . character** 

' nation is at .east 16 dB, preferably a. .east 25 dB. 



15 3. 



* i™ 1 nr 2 characterised in that the 



less than AT^m- 



4. 

20 



25 

6. 



A ^thod according to any one o, the preceding Cairns, 
characterised in that the switch is polymenc. 

maintained for at least 5 seconds, 
at least 20% greater than AT min . 
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A method according to any one of «, 

cha ~- * - - s Wi tc h i S 0 ° n ; : .rjr^ 9 

A digital thermo-optical switch comprising at Jeast n • 
at least two output ports ^ ♦ ' nput P° rt . 

—~ .-JL. ri trrr t**- - ,e ~* 

- **. , he etemente . c^;i r rr,: and means 

-range. to drive the e|eme ^ * *■ means are 

Terence at the outset is greater than '""Perature 

subset tess tnan ,~ r e r ,o "* * 

"'mini VVlin 4| min hp>inn 

temperature difference retired for switch™ ' m "" mUm 
A digital thermo-optical sm/,^k 

- « «U the -rS 1 " T " *— "*~ 

least 16 dB, preferably at least 25 dB. 

A digital thermo-optical 

characterised in tha, £ , "> cla ™ 8 or 9. 

mat the temperature difference r „ 
one which is a, feast 10% less than ^ '° 

A digital thermo-optical s «*/i^h 
°« a, .east ^greater than AT drff -"ce a, me 

min* 

1 2. A digital thermo-optical switch 
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